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absence causes premature genital development and psychic develop¬ 
ment corresponding to the age of puberty. Descartes placed the 
seat of the soul in the pineal gland, and although in this form his 
belief cannot be upheld", still when a genius has once made an 
assertion, something of it will always remain. 

Of the abdominal glands the pancreas and its internal secretion 
play a large part in relation to diabetes. Diabetics often show 
mood anomalies, and we speak of aetual diabetic psychoses. We 
have no test for determining how far the psychic peculiarities 
depend on the secretory disturbances of the pancreas. 

The study of suprarenal capsule affections gives us more positive 
points of knowledge. The secretion of these organs and their 
effect on the nervous system are generally known. The connection 
between disturbances of brain development and hypoplasias of 
the suprarenal capsules, is of importance in the subject under 
discussion. Leri in 3 cases of melancholia found destruction of 
the suprarenal capsules. At the clinic there are occasional cases 
of Addison's disease with a tuberculous destruction of the organs 
mentioned. These individuals are weak, exhausted, and hopleess, 
in contrast to the euphoric patients with tuberculosis of the lungs. 
Irritability and depression are almost always present. 

Psychoses of various kinds have also been observed in which de¬ 
pression seems to predominate. In addition to the observations of 
Leri, we refer to the histories of Bonhoeffer, Vollerecht, Rodionow, 
Boinet, and Klippel. 

From this review it will be seen that we know of a number of 
the effects of internal secretions on mental conditions, and how 
the development of the mind depends on these secretions. Brain 
anatomy helps but slightly in showing how higher mental develop¬ 
ment is to be explained. Perhaps the time will come when we shall 
learn to perceive how much depends on the individual structure 
of certain glands and on their individual internal secretion. 
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In recent literature there is a vast preponderance of work on 
the various possible causative agencies of shock and practically a 
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dearth of investigations directed toward the therapeutic relief of 
this serious symptom-complex. Howell 1 in 1903, was led by a labor¬ 
atory accident to investigate the physiologic action of sodium 
carbonate and found this salt to be an excellent cardiac stimulant 
in shock. Henderson, 2 in 1910, as a result of his extensive investi¬ 
gation of acapnia, suggested as a rational therapy for shock the 
prevention of loss of carbon dioxide (the carbon dioxide being lost 
chiefly as a result of hyperpnea and by exhalation from exposed 
viscera) and the replacement of such loss, as had previously 
occurred, by increasing the dead space of the respiratory tract. 
These two investigators furnish about the only new lines of thera¬ 
peutic thought developed during the past decade on the subject 
of shock. 

Howell’s work is important in that it demonstrated both the 
pronounced action of sodium carbonate on the force of the heart 
beat and also the duration of this effect over a comparatively 
long period of time. According to Howell, the rate of beat was 
unaffected, and vascular tone, likewise, in all probability was not 
influenced. In severe degrees of shock, sodium carbonate did 
not yield the brilliant results secured by the use of this same drug 
in the more moderate cases (where the blood pressure registered 
GO to 70 mm. of mercury)'; but even so, to quote Howell, the results 
were more hopeful “than those obtained by the use of other sub¬ 
stances suggested as having value. Adrenalin, hypophysis extract, 
alcohol, and strychnine gave negative results or, at best, temporary 
and unimportant rises.” The nucleus of Howell’s work, though 
not expressly so stated by the author, lies in the thought that the 
pressor effect of sodium carbonate is due to its alkalinity. Dawson 3 
extended Howell’s work by using sodium bicarbonate, but in his 
experiments he induced shock by bleeding his animals, thus com¬ 
plicating an already complex set of phenomena by the added ele¬ 
ment of hemorrhage. Henderson’s work, in its turn, is important 
in that it reviews and reemphasizes the importance of carbon 
dioxide as a body hormone, and particularly in that it points out 
the absolutely fundamental fact that in all probability the low 
blood pressure which results from venopressor disequilibrium is 
not the principal causative factor of shock, as it is so generally 
assumed, but is rather the direct result of shock. Henderson’s 
main line of thought may be sketched as follows: As a result of 
various factors—pain, excessive flow of afferent impulses, or expo¬ 
sure of viscera—there is a loss of carbon dioxide either by excessive 
lung ventilation or by direct exhalation from the viscera. Carbon 

• Observation* upon the Cause of Shock and the Effect upon it of Injections of Sodium Carbo¬ 
nate, Contributions to Medical Research, dedicated to V. Vaughan, 1903. 

* A series of Papers on Acapnia and Shock, Amer. Jour. PbyB., xxi, 120; xxiii, 345; rxiv, CO; 
xxv, 310; xxvi, 200; xxvil, 152; Johns Hopkins Bulletin, August, 1010. 

1 Changes in Heart Rate and Blood Pressures Resulting from Severe Hemorrhage and Subse¬ 
quent Infusion of Sodium Bicarbonate, Jour. Exper. Med., 1905, vii, 1. 



SEELIG, TIERNEY, RODENBAUGH: SODIUM BICARBONATE 197 

dioxide is an important though poorly understood regulator (hor¬ 
mone) of many of the vital functions (cardiac, peristaltic, respira¬ 
tory, venopressor), consequently when the loss of carbon dioxide 
becomes quantitively sufficient these vital functions are thrown 
out of gear up to the point of compromise or further, even to cessa¬ 
tion of activity. Contrariwise, balance may be restored by methods 
adapted to increasing the deficient carbon dioxide content of the 
blood. Henderson’s 4 views have been vigorously attacked by 
physiologists, and his own data has been used to disprove his main 
thesis^ But leaving aside all polemic discussion it may be stated 
fairly that if in accordance with Henderson shock is caused by 
acapnia or a lessened carbon dioxide content in the blood, then 
the direct introduction of carbon dioxide into the blood ought to 
be a powerful and fairly certain remedial agent. 

On the above assumption we based the following series of experi¬ 
ments. Before describing our experiments, however, it must be 
stated that two essential facts were kept constantly in mind, 
namely: (1) Blood-pressure readings in shocked animals must 
be interpreted merely as expressing phenomena, coincidental 
with and not necessarily causative of shock. Attention is centred 
largely on blood pressure because it is conveniently measurable 
accurately and graphically, and because, in a sense, it furnishes 
an index of the degree of shock. (2) In the anesthetized dog there 
are remarkable spontaneous variations of pressure which, as far 
as can be determined, have nothing except a coincidental relation¬ 
ship with procedures aimed at either producing or relieving shock. 
These variations in pressure will necessarily be falsely interpreted 
unless a large number of control experiments are performed as 
routine work. 5 

Assuming the correctness of Henderson’s assumption that shock 
is due to a deficiency of carbon dioxide in the circulator}' blood, 
we attempted to check up his theory by supplying the blood stream 
directly with an increased quantity of this gas. For obvious reasons 
the demands of accurate experimentation would not be satisfied 
by infusing a solution of carbon dioxide in water or in an isotonic 
medium. In our earlier experiments we were deterred from intro¬ 
ducing pure carbon dioxide gas into the circulation by the fear of 
gas emboli, therefore it was determined to use a molecular solution- 


* Henderson himself attempted to increase the carbon dioxide content of the blood by two 
methods, both of which are open to criticism. His method of infusing physiologic salt solution 
saturated with carbon dioxide is open to question on account of the bulk of fluid necessarily 
injected (Henderson does not furnish figures or details of these infusions) and his method of 
increasing the dead space of the respiratory tract is open to criticism because it is not accom¬ 
panied by analysis of the lung and blood gases before and after. 

* The conclusions on which this paper is based rest upon a hundred odd experiments performed 
on forty-six dogs. All the experiments were performed with the animal under profound morphine 
—Greliant (chloroform) or morphine ether anesthesia. We are deeply indebted to Dr. B. F. 
May for valuable assistance rendered during the summer of 1911 in a large series of experiments. 
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of sodium bicarbonate. There are three elements in the blood which 
split up the sodium bicarbonate molecule and set free carbon dioxide: 
(1) The hemoglobin; (2) the serum albumin; (3) the primary (acid) 
sodium phosphate. It will be seen therefore that the introduction 
of a solution of bicarbonate into the blood stream furnishes a direct 
and immediate increase of the carbon-dioxide content. 

We may say at the outset that, without exception, every infusion 
of sodium bicarbonate caused a pronounced rise of blood pressure. 
In our first experiment, in which we introduced intravenously 
200 c.c. of an 8.4 per cent, solution, the rise was so remarkably high, 
so long continued, and so notably in contrast with the efficiency of 
all the other antishoek drugs and procedures that we had tried dur¬ 
ing the past five years that the practical therapeutical phase of the 
problem almost overshadowed the purely scientific inquiry regard¬ 
ing the influence of the carbon-dioxide content of the blood. A 
molecular solution of sodium bicarbonate was injected fifty times 
under varying conditions of blood pressure. An analysis of the 
results obtained from this set of experiments furnishes the follow¬ 
ing facts: (1) When 25 c.c. of the solution is injected into a normal 
(anesthetized) dog, with normal blood pressure, it occasions no 
rise of pressure and no perceptible increase of amplitude of beat. 
When, however, the injection is made into a dog reduced to a 
state of shock by manipulation and chilling of the abdominal 
viscera there is an immediate rise of pressure. Quantitatively 
this rise depends largely upon the age and general condition of 
the dog (old dogs respond much less vigorously than do young 
ones) and also upon the degree of shock. In moderate shock the 
rise is much more pronounced than in the later stages. We con¬ 
sider a rise of 18 mm. (mercury manometer) to be an average 
effect, but it was not uncommon for an injection to be followed 
by a rise of 40 mm . It was noted in analyzing our tracings that 
more significant than the sharp response to the injection is the 
steadiness with which the blood pressure climbs and maintains 
itself at a high level. We found in many instances that after the 
new level of pressure was established it required rough manipula¬ 
tion to reinduce the previous low level of shock pressure, and we 
believe that those dogs that received an initial injection of sodium 
bicarbonate before the abdomen was opened and while the pres¬ 
sure was at its normal height were reduced to a state of shock 
with more difficulty than those animals that did not receive an 
initial dose. Such a statement of course is difficult of proof be¬ 
cause of the varying resistance of different animals to the various 
manipulations we practised. 

Hand in hand with the rise of pressure went an increase of 
amplitude of heart beat. This increase varied quantitatively as 
did the rise of pressure itself, its chief characteristic being its 
constancy. Not infrequently the amplitude of beat was doubled 
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immediately after the injection of the bicarbonate, and the increased 
amplitude often persisted for half an hour or longer after the injec¬ 
tion of the solution. We were fortunate in encountering one dog 
(experiment 16) that showed an abnormally large amplitude of 
beat before shock ivas induced. In this animal the amplitude 
of beat was 24 mm. In the state of shock the amplitude fell to 
15 mm., but following the injection of 25 c.c. of a molecular solu¬ 
tion of sodium bicarbonate the amplitude rose to 21 mm. Like¬ 
wise in some animals very susceptible to manipulative procedures, 
with a normal low amplitude, in whom the cardiac weakness was 
so pronounced as to barely record any systolic-diastolic differences 
on the tracing the injection of the bicarbonate solution was immed¬ 
iately followed by an amplitude of beat measuring 3, 4, and 5 mm. 
This increase of amplitude, as we have pointed out in the case 
of the blood-pressure rise, is also well maintained over a fairly 
long period of time. One experiment (experiment 19) was par¬ 
ticularly instructive in demonstrating the contrasting effects of 
sodium bicarbonate and adrenalin, one of the stock antishock 
drugs. The immediate effect of the first adrenalin (1 to 5000) 
injection was to raise the blood pressure without influencing the 
low amplitude of beat; following the injection without an appre¬ 
ciable time interval the blood pressure fell to a lower level than 
before the injection, and at this level it remained. A second injec¬ 
tion of a stronger solution of adrenalin (1 to 1000) caused a more 
marked rise of pressure and a pronounced increase of amplitude 
lasting one minute, followed by a fall of pressure again to a lower 
level than before the injection and a diminution of amplitude to 
its previous small height of 1 mm. At this stage 50 c.c. of a mole¬ 
cular solution of sodium bicarbonate was injected and was followed 
by a well-sustained rise of pressure and by an increase in amplitude 
up to 4 mm. 

In all of these fifty experiments with sodium bicarbonate we 
could not determine any' effect on the rate of heart beat. When 
the bicarbonate was administered before shock was induced the 
rate of beat was not quickened, and when it was administered 
during the period of rapid heart action incidental to shock the 
rate was not slowed. These facts tally with the results of Howell 6 
in his study of sodium carbonate. 

In addition to its influence on the cardiovascular apparatus 
the sodium bicarbonate infusions exerted a marked effect on the 
respiratory function. The rate of respiration was sometimes 
increased, sometimes slowed, and sometimes unaffected. These 
variations did not seem to depend upon idiosyncrasies in the 
different dogs, for we observed all in the same dog following different 
injections of the same amount of the drug. The notable fact was 


• Loc. dt. 
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that the deptli of respiration was increased. This respiratory 
response which followed almost immediately upon the injection 
of the salt and persisted for a long period after the injection had 
been made was so pronounced as to attract attention by the marked 
thoracic movements and the deep sighing respirations. Graphic 
tracings were necessary merely as a matter of record. The explana¬ 
tion^ the increased respiratory activity undoubtedly rests upon 
the influence of the excess of carbon dioxide upon the respiratory 
centre, for the respiratory phenomena observed after the injection 
of sodium bicarbonate were practically identical with those noted 
after the injection of pure carbon dioxide gas in later experiments. 
By using a marked excess of sodium bicarbonate solution the 
respirations could be made feeble and shallow, and for short periods 
even inhibited. 

Such then were the effects noted upon the cardiovascular and 
respirator}’- mechanisms, following the injection of small quantities 
(25 c.c.) of a molecular sodium bicarbonate solution: marked 
increase of blood pressure, the increase following immediately 
upon the start of the injection and being well sustained for vary¬ 
ing long periods; no influence upon rate of heart beat; marked 
increase of amplitude of beat, this increase likewise being well 
sustained over varying long periods of time; varying effects upon 
rate of respiration; constant effect upon depth of respiration, 
which was so increased as to be noticeable without the aid of 
tambour and drum. 

It seemed to be evident after the first experiment that the pressor 
effect of sodium bicarbonate could hardly be explained on our 
a -priori assumption that carbon dioxide was liberated intravascu- 
larly, thus replacing the gas lost as a result of shock (acapnia— 
Henderson). For, as we have already noted, coincidently with 
the rise of pressure following the injection of the bicarbonate 
there set in a period of marked and sometimes violent respiratory 
activity that induced a more thorough and prolonged ventilation 
of the lungs than we have ever seen caused by procedures planned 
to cause shock. If Henderson’s theory of acapnia were correct 
such ventilation ought to have deepened the shock of our animals 
(25 c.c. of our solution contained 2.1 gm. of carbon dioxide gas, 
which could hardly be a sufficient quantity to make up any marked 
deficiency in the blood) on account of the marked increase in respi¬ 
ratory activity and resultant pulmonary ventilation. Since there¬ 
fore the rise of blood pressure could not, with certainty, be explained 
on the basis of increased carbon dioxide content of the blood, we 
tried to determine what other factors might be discovered as pos¬ 
sible explanations of the pressor effect of sodium bicarbonate. 
We attacked the problem by the process of exclusion and took 
up in order the influence of (1) the bulk of fluid injected; (2) hyper¬ 
tonicity of the fluid injected; (3) alkalinity of the fluid injected; 
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(4) influence of free carbon dioxide (intravascular) on the blood 
pressure. 

Bulk of Fluid Injected. It is unquestionably true that the 
intravascular addition of any appreciable quantity of fluid to a 
shocked animal will cause a rise of pressure. This rise is usually 
transitory and the transitoriness usually measures directly to the 
degree of shock. In the marked grades of shock the fluid escapes 
into the tissues (edema) about as rapidly as it is introduced into 
the vessel, and therefore causes slight or no rise of pressure. In 
order" to avoid any confusion of interpretation, such as might arise 
from mere bulk of fluid injected, we always introduced amounts 
under 26 c.c. We are therefore in a position to state that the 
rise of pressure following our injections was not due to mere bulk 
of fluid. In a number of experiments we noted a distinct rise after 
the introduction of from 2 to 5 c.c. of a normal solution of sodium 
bicarbonate. In this connection one series of experiments fur¬ 
nished particularly interesting results: A given quantity of sodium 
bicarbonate (2.5 grams) was injected into the shocked animals 
in dilutions of 1 to 10 and 1 to 40. The animals that received a 
1 to 10 dilution (that is, 25 c.c.) showed the typical well-sustained 
rise already described, whereas those that received a 1 to 40 dilu¬ 
tion (100 c.c.) showed a much more pronounced initial rise follow¬ 
ing the injection, with a tendency to sustain the high level. The 
greater rise caused by the more dilute solutions can be attributed 
only to the excess of fluid (75 c.c.) introduced, for in both instances 
the quantity of sodium bicarbonate was the same. 

Influence of Hypertonicity. It has been demonstrated by 
numerous observers that in shock there is an escape of plasma 
from the bloodvessels into the tissues. This observation has been 
confirmed at autopsies and also by the determination of the specific 
gravity of the blood, which is heightened in shock as a result of 
concentration of the blood. It has even been suggested that shock 
is due to increased specific gravity of the blood. If the current 
of the stream of liquid from the vessels toward the tissues could 
be reversed, or even stopped, the specific gravity of the blood 
would not be raised. It is possible that the introduction of a 
hypertonic solution might accomplish this purpose and that our 
sodium bicarbonate infusions might have been effective on this 
basis. That this assumption is not correct, however, we proved 
by the simple experiment of infusing shocked dogs with the hyper¬ 
tonic salt solution and with hypertonic basic sodium phosphate 
solutions, with practically no effect on the low blood pressure. 
Dawson 7 working with hypertonic sodium bicarbonate solution 
secured results identical with ours. 


1 Loc. ciu 



202 SEELIG. TIERNEY, RODENBAUGH: SODIUM BICARBONATE 

Influence of Alkalin ity, It is so natural to assume that 
any phenomenon following the use of an alkaline salt is due to 
alkalinity that we must guard against a post hoc error in logic in 
explaining the pressor effect of sodium bicarbonate on the basis 
of its being an alkaline salt. In order to determine the influence 
of alkaline salts on the low blood pressure of shock, we infused 
various dogs with small quantities (25 to 50 c.c.) of 0.1 per cent., 
0.25 per cent., and 1 per cent, of potassium hydrate in physio¬ 
logic salt solution, with half molecular solutions of basic sodic 
phosphate (NajH.P.Oi), with half molecular solutions of sodium 
carbonate, and with molecular solutions of the alkaline tribasic 
sodic phosphate. These experiments showed conclusively that 
alkalinity alone cannot explain the rise in pressure. Sodium car¬ 
bonate, for example, which is a much more strongly alkaline salt 
than is sodium bicarbonate, invariably gave a pronouncedly less 
marked rise of pressure. The basic sodic phosphate in most of 
our experiments gave no rise of pressure (this basic salt is in reality 
only slightly alkaline), and‘when a rise did occur following its 
use we were unable to determine positively that this rise was not 
coincidental rather than a casual result. The various solutions 
of sodic hydrate never caused a rise. The tribasic sodic phosphate, 
which is a strongly alkaline salt, caused only the slightest rise, and 
this rise was immediately followed by a fall that in two instances 
ushered in death. 

On the evidence at our command, therefore, we are obliged to 
conclude that the pressor effect of sodium bicarbonate does no 
depend solely upon the alkalinity of this salt. This conclusion 
is important in its bearing on the possible relationship between 
shock and acidosis, recently emphasized by Henderson. The 
problem of neutralization of acid by alkali substances in the blood 
is far from being as simple a problem as it is in vitro , as the follow¬ 
ing experiment demonstrates. By the introduction into the circu¬ 
lation gradually of a normal solution of acid sodic phosphate 
(NaH 2 Po<) the pressure may be influenced just as it is by shock, 
that is, it falls. If not too much of the salt is introduced the pres¬ 
sure rises again spontaneously, just as it does in a shocked dog 
that has not been too much compromised. By .repeated small 
injections the pressure may be made to reach a stage where spon¬ 
taneous recovery does not occur and where to all intents and 
purposes (at least as far as manometric readings go) the animal 
is in a state of rather profound shock. The analogy between shock 
and acidosis seems on the face of it to be strong from this experi¬ 
ment. This analogy is further strengthened by the fact that the 
injection of a small amount of sodium bicarbonate immediately 
restores the blood pressure to a marked degree. Spiro 8 first out- 

■ Beit. t. Ichre von d. S&urvcrgifturig bci Hunde usd. Kanunschca, Hofmeuter Beit., 1002, 
Bond L 
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lined this experiment as an example of alkaline neutralization of 
an acid intoxication, and Jacoby 9 considers the experiment as 
an evidence of “entgiftung” or neutralization of poisonous acid 
salt by an alkali. We were able to confirm in detail the experi¬ 
ments of Spiro, but additional experiments performed by us did 
not point conclusively to the fact that the rise of pressure follow¬ 
ing the infusion of sodium bicarbonate was solely due to the 
alkalinity of this salt. For example, if acidosis were induced by 
infusing the acid sodic phosphate until a steady low blood pressure 
was-reached the pressure could not be raised by instilling 0.25 
to 1 per cent, solutions of sodic hydrate; the introduction of the 
basic sodic phosphate also had practically no effect, and the intro¬ 
duction of the tribasic sodic phosphate was followed by a rise of 
pressure not comparable either in degree or in duration to that 
secured by injecting sodic bicarbonate. Of course, this phase 
of the problem is fogged by the element of the toxicity of both 
sodic hydrate and the tribasic phosphate; but, nevertheless, we 
feel safe in assuming that in these acidosis experiments the pressor 
effect of sodic bicarbonate cannot unquestioningly be referred to 
its alkalinity alone. 

At this point we were forced in spite of our fears of gas emboli 
to test out the possible blood pressure raising effect of carbon- 
dioxide gas supplied directly to the blood in shock. Our first 
experiment demonstrated that we could, with safety, introduce 
carbon-dioxide gas directly into the femoral vein from a Kipp 
generator. A detailed study of the physiologic effects of the 
intravascular injection of carbon dioxide will be made in a subse¬ 
quent report. It will suffice here merely to say that by properly 
regulating the flow of gas we could administer it over an indefinite 
period of time, and that although the administration stimulated 
the respiratory function most actively it did not influence the 
rate of heart beat, amplitude of pulse pressure, or height of blood 
pressure. When the carbon-dioxide gas was administered before 
shock was instituted it had no influence in warding off the oncom¬ 
ing fall of pressure, and when administered during shock it like¬ 
wise had no influence in restoring pressure toward a normal level. 
It would seem to be clearly established therefore both that the 
pressor effect of sodium bicarbonate does not reside in the carbon 
dioxide radical, and that shock itself cannot be referred to acapnia. 

The direct vasomotor effect of the sodium bicarbonate solution 
upon the bloodvessels we have not tested out. Howell, 10 in his 
work upon sodium carbonate (a salt which, as we have seen, is 
closely allied to the bicarbonate in its action) says: “It is impos¬ 
sible from the experiments to state positively whether or not the 


• M. Jacoby, EinfQhrung in d. Exper. Therapie, Berlin, 1910, verlag Julius Springer. 
*• Loo. at. 
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alkaline injections had any effect upon the tone of the peripheral 
arteries, but the impression that I have obtained from a study of 
the records is that they act solely as a stimulant upon the heart 
and that the increased arterial pressure was due chiefly if not 
entirely to a more vigorous heart beat.” 

Since none of the factors of bulk, hypertonicity, alkalinity, or 
free carbon-dioxide gas showed itself the sole cause of the pressor 
effect of sodium bicarbonate, we were forced by exclusion to assume 
that this salt acts specifically upon the heart muscle. This assump¬ 
tion receives corroboration from the fact that with both vagi cut, 
and even with all the higher cerebral centres destroyed by Jackson’s 11 
method, an injection of sodium bicarbonate is followed by a rise of 
blood pressure. 


PINCHING THE APPENDIX IN THE DIAGNOSIS OF 
CHRONIC APPENDICITIS. 

By Anthony' Bassler, M.D., 

PROFESSOR OF CLINICAL MEDICINE, NEW TORE POLICLINIC MEDICAL SCHOOL AND HOSPITAL; VISIT¬ 
ING PHYSICIAN, NEW YORK POLYCLINIC HOSPITAL; CHIEF OASTBO-ENTEROLOCIST, GERMAN 
rOLlKUNIK; V1B1TINO GASTRO-ENTEEOLOCIfiT, PEOPLE’S HOSPITAL, NEW TORE. 


Nothing in medicine in the way of examination seems to have 
been better learned than McBurney’s point and its significance 
in connection with the diagnosis of appendicitis. It is rare indeed 
among the students of my postgraduate teaching experience to ask 
the question “What is McBurney’s point?” and not receive an 
intelligent and capable answer. There is no doubt that the sign is 
of much value in the diagnosis of appendicitis, but that it fails at 
times is the purpose of this article. 

In the average case of pain in the lower right quandrant of the 
abdomen, some rise in temperature, increase in the pulse rate, a 
spasm of the abdominal muscles over the area, and perhaps pain and 
tightening when the thigh is straightened on the pelvis, the diagnosis 
is easy. In these cases the area of tenderness upon pressure is so 
much larger than the area which corresponds to the appendix itself 
that pressure midway between the umbilicus and superior spine of 
the ileum in a backward direction serves the purpose. But there 
are frank cases, usually subacute or those with a small abscess, 
wherein the tenderness on pressure is lower than would correspond 
sharply to McBurney’s point. In the average person when the 
head of the cecum is in normal position, an inch or so above the 
brim of the pelvis, the base or length of the appendix is slightly 

i* The Production of Experimental Cephalic Coma, Jour. Pharm. and Expcr. Therapy, 1002, 
vol. iv. No. 1. 



